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; I = Iceland 

I 

High latitude dust (HLD) particles, resuspended mineral dust and ash, 

originate from natural sources, but deforestation is one of the human actions 

increasing Arctic deserts and leading to dust events. HLD Arctic assessment is 

currently missing. Our studies and scientific papers aim to fulfill this gap. 

E.g., see Dagsson-Waldhauserova et al., Meinander et al., Peltoniemi et al.   

 

 

Year EC in glacier [ppb] EC closer roads [ppb] 

2016 

2017 

< 12 

< 4 

< 203 (old snow) 

< 70 (new snow) 
 

Left: BC in snow in Sodankylä 2009-2011.  Based on Table 

of Meinander et al. ACP 2013. Above: During snow melt, 

observed soot on snow clumping mechanism and  impurities 

remaining on the snow surface (SoS-experiment), supported 

by multiannual seasonal in situ snow sampling with increased 

BC in spring (hydrophobic particles). 

BC in snow and ice in Iceland (new unpublished data). 

Above: i) FMI’s Thermal/Optical Carbon Aerosol Analyzer 

(OC/EC), and ii) micro-quartz filters of snow and ice samples.  

iii) The Solheimajökull glacier surface snow and ice were 

sampled in 2016 and 2017 in Iceland. 

HLD on snow surface clumping mechanism. Our experimental 

observations (above) were confirmed under natural conditions (right). 

High Latitude Dust (HLD) sources in Iceland 

(according to prof. O. Arnalds) 

Cryospheric effect  Impurity First suggested in Cited and supported in 

Density effect  

Melt/insulation  

BC 

Eyjafjällajokull dust 

Meinander et al. 2014 

Dragosics, Meinander, 

et al. 2016 

Skiles & Painter 2016 

Möller et al. 2016 

        

CONCLUSIONS: In Iceland, to assess the impacts of light absorbing impurities (LAI) in the cryosphere, it is 

critical to include all the various LAIs of BC, OC and dust, and processes related to them. Table (right). The 

cryospheric “density effect” and “melt/insulation effect” of aerosols deposited on snow and ice, as published 

first based on the experiments of FMI, and independent papers confirming our findings and citing us. 

Dragosics et al. 2016 Peltoniemi et al. 2015 

Soot can decrease the water holding capacity of 

melting snow and decrease snow density  

 
Explained by: 

1. A semi-direct effect of absorbing impurities. ->  melt and/or evaporation 

(liquid phase snow) and sublimation (solid phase snow) ->  air pockets around 

the impurities  

-> lower snow density 

 

2. BC effecting on the adhesion between liquid water and snow grains.  

BC reduces adhesion -> the liquid water holding capacity decreases 

 

3. BC effecting on the snow grain size.  

Absorbing impurities -> increased melting and metamorphosis processes  

-> larger snow grains -> lower water retention capacity.  

Year National total BC 
emissions [kt/y] 

BC emission per capita  
[kg/y/capita] 

2005 
2010 
2015 

0,1268 
0,1239 
0,1935 

0,43 
0,39 
0,58 

   
   

 
BC in snow and ice in Iceland vs Arctic Finland 

Above: BC emissions in 2015, based on the official CLRTAP national emission inventory of Iceland. 

Table below. BC emissions in Iceland based on fuel sold. 

Calculated on the basis of European Environmental Agency  

for the emissions, and World Bank for the population data.  

 

WHAT IS SIGNIFICANT? 
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